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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Seung-H wan MOON Art Unit: TBD 

Appl.No.: Unassigned Examiner: TBD 

Filed: Concurrently Herwith Atty. Docket: 6192.03 13.US 

For: LIQUID CRYSTAL DISPLAY AND 
DRIVING METHOD THEREOF 

Claim For Priority Under 35 U.S.C. § 119 In Utility Application 

Commissioner for Patents 
Alexandria, VA 22313 

Sir: 

Priority under 35 U.S.C. § 1 19 is hereby claimed to the following priority 
document(s), filed in a foreign country within twelve (12) months prior to the filing of the 



above-referenced United States utility patent application: 



Country 


Priority Document Appl. No. 


Filing Date 


KOREA 


10-2002-0056508 


September 17, 2002 



A certified copy of Korean Patent Application No. 10-2002-0056508 is submitted 



herwith. Prompt acknowledgment of this claim and submission is respectfully requested. 

Respectfully submitted, 

Maryam M/Ipakchi 
Reg. No. 51,835 

Hae-Chan Park, 
Reg. No. 50,114 

Date: September 17,2003 

McGuire Woods LLP 
1 750 Tysons Boulevard, Suite 1 800 
McLean, VA 22102 
Telephone No. 703-712-5365 
FacsmileNo. 703-712-5280 
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€■ ^£ % H T 1 * y <HH 3W4. 

SH ^7] 7l]o]M t-llolE] H ^ cgo^j 7^ #7] ?)] 

-1- 4^1 * 5?-xio|j fl* £4(3 4^ 5l-i7> *$^S\ 

^*Hr 3 °J7>5]^ CflolEi *fl#*Rr 

Vonl°lH Von2S. iV^f 
Von2 _ ±[ _ X1 o/ o]( Vonl>Von2l . uv^ m . 

£ ^hs.*), q«i #<*m- # cj ^ m 2t>> ^ ^.g. ^.g. W}7] 

£ 8 

iomw, ^m^i. ^hmiti, 
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ojj^ iaI ^ n ^ h 0 v^ {LIQUID CRYSTAL DISPLAY AND DRIVING METHOD 
THEREOF} 
[Sua 3] 

i 1-& 7"|^°j ^ ^ ^ m-^s^ ^oj. B^^ojcf. 

£ 2^ ^ s.^ o. q.^^ 4^ £ ol4. 

^ 3-8- H 2<H] £A]^ o*^ ^ m.a^ ^ ^<g^ o] 7 ]. t} ^ uflo^ ^ 

51 8-8: ^A]^ofl o}-3. ofl^ £ a] ^}o^ ^.^olcf. 

9tt -g- I^S} ^Al^ofl r^s ojj^ KX \ ^jo] ^ ^oj] cfl^v -7}- 2l5.£ol 

4. 
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E £ lOofl £A]<g 5)3.0} 4^£olcf. 

<12> £ H s V^o ^ SA] ^ ^ 

<13> o^O] ofl^ aA] ^ KHquid crystal display> LCD) ^ ^ £A ^ 4 ^ 4oH1 

t-°i -n-^i# (dielectric anisotropy)# ^ ^^-§- £^$4. qh^a^ 

331* 9l7}i\jL, o) ^711- a^^H ¥4** Sit 

o^m) W ^ ^4 0]5]tb ^ SA] ^ 
#*](flat panel display, FPD) #i>H tfl£*}o] 3} 0.3.^ o] ^ 
El (thin film transistor, TFT)!- ±z}3_ 0)$.$. TFT-LCD7f ^5. 0)45)^7 ^4 
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£ ##4 7\)°}* SLS. ^»Hr 4^2] t^e ^ IC(integrated circuitM 

3i ^H^sL^^ TjlS ^1^1- 4^2} t-flojE] ^-g- IC7> $.<&SL3. 
Ml ^o^c].. 

T. -"-^-it, o-^T'd Ji'N o rvr 'aT 1 ^ -3r , aNL r ■"fl'Q-^ -»r'6 r -f A i<r ■o-'il it A |^h-e 
ntfls. tfoj- ^7fl J£3l2j2] M^c-ll 44<£4. 

<16> ##0. 71^2] 5}-^ 3)]^ol AflS.^- S^ofl ^71 nfl^-ol] AjoJ^ofl qV 

?]*1tt 1:^ # ^M-°14. D^l^ Jiojoj^ °-«^2| ol^- ^ 

<17> ^£7]- &Of^ Sfl^S. ^}^vfl0H Ol 

£ ^^1^ ol o.^ f-5lnl-ol = (polimide) €f-°ti 3^ TflS *}<y-ol o] 

^Bfloll^H ^ DC M-Tfl ^4. 44^ , ol DC ^oj-o] ofl^ « 

7}ofl 2]-g-t 3^ « 3HM ^ ntflS. tfTfl ^Vo] ^A^>71] ^t)-. 

<18> ole^V ol-0 S o]^ ( ofl^o} ol^ Sl^JL ufl^ 

# 7^11 ^7)-A] 71^ « 0 >^O.S SA] ^-^1 ^ S7 |- ojs.o^^j! olo.^ ; ojj^ XA ] 

^ 7flAjA]7l^ ^.^Ol Ol^^jl 544. 
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ZLS] 4 , zi «n 3 o. 7 j ±X] ^ 51 B> 0. 5_i=. ##^ ^ ^ 0 ^^7^0.^, 
<^*1 ##°1 ^s]^ £^0) ojcf. 

£ 7l#^ 47)11- ^^71 m £ ^Hl 4H ofl^ fiAl ^]- ) 

71HE 40] g c-flolEi efojol 44 ^ «g #$0.3. ^#SM ^, ^71 71] 
ol E 4014 cflolEi 40]^ 343fe ^^ofl 44 #71 TIME 40] g c .|)olEl 

4«yo)l flfe i7fl- 7>4b 4^ ^7} ^^Ejol 01^ 6fl^ 

#71 7l|olE 4610.5. #71 ±!f\% ±7\^ ?*X\?)7) TIME ^ ^Jo^g. ^4 

^ ^ °J7>£l^ t-WE] XlJrOj] 44 *fl#4^ 7112: #71 CflolEi 

el-<y ^-g-4*r cfloiE^ ifsU, #4 7|HJ= 43 4^ eil^ 

7>4^ 71) 0lE ^ ^l»2l 

£ 4^ jhHI 4^ oj} ^ ^4 #^1^, 4^ ^oie 40] * ooiEi 4 

o]o) 44 ^4 <g #$0.3. ^44 o X o_^ > Aj- 7 1 TflolE 40J4 ^014 40]^ ^4 
5. <3<3H ^ #71 TlJolE 40] uj $ ]o]E j ^o]^ <g 1 4o 1 oj- ± qq ± 

7>4fe 4^21 $-±7} t$s$S\o] ojj^ j^. ^jo^ 4010.^ ^. 7 | ^ 

3 ^^17171 711 Ol E ^ ^d°^ S#«Hr 7l]0lE 0] 7} ^ 

n*W V±o\] m sfl^sRr Tils ^0^0. ^ cflolEl 4010.^ ^-4^ c1 o|E) ^ 
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2t*fa, #7) TflojE ^ ^cj-o. VonloflA^ Von2S ^VL># , 
2 2 , Vonl>Von21- ^>^^4. 

<23> aj 7 H, ^-71 TjlS ^Oj 711 SI- M-HHb ^(VnH-)^ 

(Vn-) J°5. o1^-«H^1ji, C ^n + H-K„-y2=jxbo«^«/ ( o$ 7 ]x\ t 0=1, 2, 3, Mil: 

«fl °j7fsi^ ^# £*i*h 41 ^^1^ € ^ ^su, >s-7i ^12 

*13 <d ^.aI ^>7l ^3*1 #3 4e} ^"71 ^12 € £5. 

* ^*Rr ^1 tWe^; ^-71 ^1 ^2flA]Ei^ $7] A}2 ^l^M, ^ 

71^ Al^fl. ig-^H ^-7] £ ^r/^Sl- ^HsU, ^-71 *l]l 

2] € £ = » *)H*H #7) TflojE ^ ^oj-dfl sflc^ #<£o] 

^H-^; % -8-71 *ili ^3*1* Ws]^ ^-71 ^2 ^ 

*1 € £a] ^ Al^^S Aj-7l ^12 ±Sf\*\* -f-*fl ^^Hf Al^^ ^ 

^-t iW, ^"71 £ £S)£ ^-71 *fl2 £ ^-71 *fl2 

^*]7|- 6} ^"71 ^fll i^^]7l- £ ^ ^^a.^ c] JL^4. 

<25> c^A^ -S-71 *fil ^^lb PNP 4°lt£f E^^^Eiojji, #7] i^lfe NPN 

<26> £ yj-^o] JL^lofl 4 = ojj^ SA ] ^)o| ^ « o V^o. i q.^o} 7llolE^ > Aj-71 Cf 

^ TflolE^ofl C-HojEi^ ^7l cf^o| c-flolEiAio!)- ^ Tfl 
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^lfc t^S] 5fif if"^ ojj^ SA ] ^]o] ^ ti^ojl ^6\X\ > 

a) ^71 C])o]E^O.S. °J7>5]^ SHfr.lHMEH 43 TflS ^7H, TflS 

£ 3]S# 44^ #Wn+)4 ^(Vn-^S. oj^^ji, 

C ^-y2=Kco«^ a «/ ! oj7H, n =i j 2, 3, -4 S7d# g; ^sf-b ^7)]; 

nl k^ At -7) TllrtlPJlJ A ^ -ill ^1 i= ^7. -7J rtL /O -»1 j 1 il.-,l -.11 ^1 ttt — 1 t= -1 ai ^ tt 1 *i 

^ l// 0-1 'M -i— /m^i— 1 o -v.* Kn, '6 y 1 /nl ~ n~"or ^"y^cr voru°i|^n 

tj- ( fr'ow 1 + Vconstant} , ( Ko« 1 4- ^constant) w - rtn .-, 

Von2S. zm># 7^W, Von2^ Ko " 2 2 ± I 2 ix,0% l 

Vonl>Von2)S] S^-§- -£#«H ^7] ^HeI ^o] <?]7f4 

<27> T^-g- ^j75. *H £ yV^o} ^A]oflofl cfl*)-<*j £ ti^o] ^S}^ 7 ]£ £ 

°HW 44* 7>^1 ^>7f -§-01^1 ^Alf- ^ 01 ^*>4. 35] q. 

£ 4^1 7M tfoj^- ^EflS. ^1 ^ &il4 ^4°H $3 

34 3Hr4. 

<28> ^ £ ^Tgfi] ^Ajofloll rtJ-S. ^)7l ^ ofl cfl^H 

<29> ^H V # ^7l5>7l <a*t3*l V+4 V-7} 

44 ^ #^ofl «y7>SlJl ) Tflole ^oj-o] Von - VoffS. nfl ^ ^ Sltf Vk^ 4 
$.^<LsL °j7f£]^ ^M^, ^f- ^^o14ji i^f-) vcom^- 4^4 £°1 *H*Rr 
<30> [^rt}-Al 1] V*-V-Vcom=Vcom-(V-V + ) 
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oi> 2^, °lel$ w o v ^^-S. ^-f 3°*M- A ^*H-£ <^34 *MM ^^4. 

£ 4^4 £4. 

<33> 3*4, ^3. v+ uj V-°MH, Vk7> <^<5l-4 &4^ 

4. *]*| Vk# 44^ *>7]^ ^«H1201M 7]^fl -g-t(Cgs)ol ^7> 0> 



<34> ^ 

1^44 2] ^ = e g , + e^c/ c ^ 

<35> 2l«Jj a}^, zj. sj-^o] ^3 ^40] TPT7} £ ^ s £ 30.^ on^ -g-^(Clc) 

^ -n-4 -g-lKCstW <y7>^ #<&o] TFT71- i= #Efl3. € MS. ^ 4^SM4 
44, TFT4 TflojE 3^4 ^ ^ Aj-c>H 01^ 71 ^ -g-t(Cgs) nfl^i, 4^ ^ofl 

si 43 *}<>h ^71^ sfl^ #<y-g- 44^4. 

<36> TFT ^ JEAl a>3£^|] Jflofl ^<34oj oi^ ^oju^, TFT o] 3^ 

4 ±^ ^ A >°H1 £4^- time 3tf(VgsW 4^3 -g-WgsW 

71^0.5. TflojE ^<a-(Vg S )ofl 44 £44^T 7>^4. 2L5JC1), 

V+4 4^ V-l- «?l7l-4S# «fl, TflolE ^oj. (Vgs) - ^ ^o. ^ 

7k! 4. 



<37> 



[^44 3] K^ + =Fo»-K + 



<38> Vgs'=Von-V 

444, v ss + 9\ %^\ 7 \ ^£4. nelHS., ^7fl7> 01^^^ 
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<40> £ io)l ^oj t > TjlSf- £^Hr 8V(V+)4 OV(V-)^ 3<y-8: ^17^>JL, 

Von=20V, V0ff=-7Vf- °j7}-^£# ofi, iHN^r 51 544 

<«> TflSl- lAlsfe 3^ 3#(V+)4 «^ 3<£(V-)JL3.4 44 8 v4 0V» 

^ -E H E4£ 44 £o] s 8V^7, 0495V, 0V ^-1.0840V4 ^g-g- <g «r ^4, 444 

An*-j_ — n ncnci/rtl *n in/_ _i no>nr ^1 1-1 =7 in , - t n ai _n 1 , 1—1—1 /-* 

<42> HBlHS., Tfl^ £^g- ^>7] v+ ^ V-ol<H£, Vk7> <H*j4*l ?>o.^ ( 

71-3 -§-^(Cgs)°l Aj-^7> o]-u|4. 
<43> - Qo]o. 2 oflA^ ofl^ -g-^(Clc)^ 31 £E S.X\v}€\- Cfejl, o] oj] 

4^ Vk+4 Vk-7> $4*H, 1# #Hfe ^-S- ^(VcomW TjjS £4 

44 4^M 34. 444, ^ ^(VcomH ji^^I 3^-41^ v+4 v-4 
Tflsts. ^Ajcfl ^4?)4 $4hs ( ^HH «v^47fl s]^ 3H4. 

<44> E 2^ ^ -g-^ o. 4^ £7] . oflAjS]^ £ 24| £A13 4^£^ 

ic^el 5H ^(normally white) TN(twisted nematic) ^ 54 #4414, ofl^o} 

4 4344] 4€- ^ -g-3KClc)4 44\H 3°-5L, -§-^(Clc)ol 4-f tfl3 

<45 > E 241 £a]3 4^H, OJ J*d -8-$ Cl< C2 < C3^1 3 #43 V+7> 44 5V, 
6.5V, 8V°U, ^oj- v _ 7 |. ^ 3Vi 15V> 0V o| ^ ^oj-^. TFT oh^ 211^0]] o] 

7f4$**N 144 £ 341 SAisioi 544. £ 3o fl ^44 14^ ^1^0.5. 4443 
4-S- S 14 ^A. 
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<46> is. 1] 



c 


V+ 


V- 


Vp+ 


Vp- 


Vk+ 


Vk- 


AVk 


C3 


8V 


ov 


7.0495V 


-1.0840V 


0.9505V 


1.084V 


-0.1335V 


C2 


6.5V 


1.5V 


5.3362V 


0.23795V 


1.1638V 


1.26205V 


-0.09825V 


CI 


5V 


3V 


3.5236V 


1.4750V 


1.4764V 


1.525V 


-0.0486V 



<4?> K lofl ^ AVk ^ ^ K x\^ v+4 -f^ v-i- 

o J4*}5a-§- ««, 444 £°>H4 m*h=- ?m *h« 44W. 

<48> £1^£31^ E ^ 5a*°l, V+-V-Vcom=Vcom-(V-V + )<>\ ^0.3. ofl^ £A ] # 

*l# t 1 ^^^ «fl, ^ -g-^ C3^ nS: ^vHHir « 134mV4 #fj- DC #<?H 1" 
^€ ^ aVH 4*fl dj^ -g-t C2<HHfe 5} gsmv, zljiIji -g-^ Cl<HHfe 4 
49mV4 ^ X #<*H t^g^ ^ o)ei*V DC ^ 5 TflS oj#s] aHJ- x 

a] X\6\] 0)^4. g^Aj^ ^ ^fe. 33 #ff- ^-g-o.s, 10mV 

*144 4*M M°l 

<49> H^HS, £ ^o|bJ^ fl6j^ *hl^ H>!^ go], 

K + -r-Kc OW =Fc OW -(F'-K + )o^ WJ-^O.^. <^ 2A] #*\* ^-fofl #Ajvg- eJO^fe 

Jie^H, 4 fe4 Vn+4 Vn-ol 4*4 £31 

<50> 4] ( v» + + K„ )/2 = Vconstcmt % d\7\^ , n=l , 2, 3, - 

<5i> g:^ £ avtgo] ^AlojloflAife Von ->Voff &o) a]# ^o^n)- Von 

«J*i £tf 37] # $4. ^, Tflolm £ Von* afll TflolH £ 

Vonl 4 *fl2 7flo]E £ ^oj- Vo n2^S *M 44 -^-g-^4. ^4^1, Vonl > Von2 <>] 3 
■f , Von ->Voff €°1 4# ^e«lHfc Von2# ^ ^3. ^^H, uf^*} Tflo] e 7 
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% ?Q Vonl* ^H-cf. £ « s vrg^ -gAH<H|^fe TflolE £ 

^•a- Von* Vonl 4 Von25. ^-g-sH-E lM84fe- AVk^f- JitfwM 4 -§"4 

n>^^£S. ^ojE £ ^ > Von2 £c$o. x^o} *^4. 

<53> ^4 ^X\d\)6\) 44 ^71^7} 4t> 2i#9l 2# iSjSW 

7fl°lE £ ^oj. Von* Vonl 4 V on23. ^Z}^ f^}^ £ 4 oj| oj 

CI < C2 < C391 V+7> 44 5V, 6.5V, 8Vo|Jl, y-o] 42]- 3V, 

i.5v, ov 91 Tiis ^o-* tft m n^) 9i7}t\3i, ti]oih ^ Vonl 4 Von2# 4 

4 20V, 10V S ^"g^ul, ^o]E 22 £<y-o. _ 7VS ^ej-cg-g. ufls] 4^£olcf. £ 4 
•HI £A]3 141- 0.3. 44^13 4* s. 24 #4. 

<54> [ £ 2] 



c 


V+ 


V- 


Vp+ 


Vp- 


Vk+ 


Vk- 


AVk 


C3 


8V 


ov 


7.1863V 


-0.757913V 


0.8137V 


0.757913V 


0.055787V 


C2 


6.5V 


1.5V 


5.5806V 


0.620486V 


0.9194V 


0.879514V 


0.039886V 


CI 


5V 


3V 


3.9247V 


1.9419V 


1.0753V 


1.0581V 


0.0172V 



<55> 44 it 24 E 4i4 £ ^ K^o), 2]^ #<sKvk+, vk-)£ 3. H h1*H #±s\ 

- ^ &^4, ^ SA]^ ^oj- V+ 4 ^oj- y_£ o]7>*l- 

3* nfl, 443 3 6 *H4 M*Hr Z)4) ^#4 4°l(AVk)7l- 0^*1 ^^Jl zl 4 



37] nfl-g-ofl, o^*] j^o] 
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<56> u}3H. £ 4H°H*1fc TflolE £ 3 #4. Vonl 4 Von2S 44 

f 334 $4. 

<57> £ 5 o]] ^ ^Al^ofl 44 4 7fl24 Vn+4 3<3- Vn-ol 

4 o} 2.^^. ^SfJL, 711 °1 £ £ Vonl 4 Von27} ^44 51- ^45^ 

<58> ^«*V £ 5 o]l^^ ^Al 4 ^ ^4 5# Vn+2 |. 

^ Vn4 ^3- ^og-o] Vconstantl- 4VS *Ksl, Yon21- 12VS 44 , 4^ e^ea] 
4 ^4-?ll CI < C2 < C3^1 V+71- 44 5V, 6.5V, 8VolJl, y- 

°1 44 3V, 1.5V, 0V Tfla TFT ^ Jfl^ofl ?]7H|-£-§- afl4 4^£o)4. a] 

714 TflojE SLE. -7V°14. £ 5ofl £Al£ 444£ 4-§- £ 

34 £4. 

<59> [S. 3] 



c 


V+ 


V- 


Vp+ 


Vp- 


Vk+ 


Vk- 


AVk 


C3 


8V 


OV 


7.1987V 


-0.794937V 


0.8013V 


0.794937V 


0.0006363V i 


C2 


6.5V 


1.5V 


5.5724V 


0.575174V 


0.9276V 


0.924826V 


0.002774V ! 


CI 


5V 


3V 


3.8894V 


1.8903V 


1.1106V 


1.1097V 


0.0009V i 



<60> 



^ 5 £ S. 3^5.^-Ei ^ &%6\ t 711 SI- £44^r £tt V+ 

4 sitf v-* W^a-g- t^l, 444 ^ISHH iH^Hr *H 3<a-#4 44 (a 

Vk)7> 10mV 443. «^j^o.^ f DC #a £<$o] ##o] «VA|£)4 g fe ^§0.3. c^l 
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<6i> Von27|- 12V01HS, 33 5 ofl tcj-ej- v on 2^ 10.8V ^Von2<13.2VS] $ 



<62> £ 6 b)| 2.E. £ 54 ^.^^7)) Von2l . 10>8VS gj-oj^. njjai 4^ £7 ]. 

<63> [a 4] 



c 


V+ ' 


V- 


Vp+ 


Vp- 


Vk+ 


Vk- 


AVk 


C3 


8V 


ov 


7.1906V 


-0.771301V 


0.8094V 


0.771301V 


0.038099V 


C2 


6.5V 


1.5V 


5.5769V 


0.603251V 


0.9231V 


0.896749V 


0.026351V 


CI 


5V 


3V 


3.9104V 


1.921V 


1.0896V 


1.079V 


0.0106V 



<64> £ yofl 2.= ^£ £ 54 ^Sj-Tfl SJ.^ Von21- 13.2VS. S}5^ *fl4 4^ i7 f 

SL^s}^ ojo.^, £ 7i £Al^ 141- 44^ 4-S- 5 5^ £4. 

<65> [& 5] 



c 


V+ 


V- 


Vp+ 


Vp- 


Vk+ 


Vk- 


AVk 


C3 


8V 


OV 


7.1921V 


-0.825383V 


0.8079V 


0.825383V 


-0.01748V 


C2 


6.5V 


1.5V 


5.5557V 


0.541593V 


0.9443V 


0.958407V 


-0.01411V 


CI 


5V 


3V 


3.8558V 


1.8477V 


1.1442V 


1.1523V 


-0.0081V 



<66> 44 I 4^ 1 55] 141- ^*fl JiS, Von27f 12V^ 7}x)±= u|«H 

<67> ojE^tb £ t^s] ^ai ofl oil 4 £ 4^4 wj-^4 a] 4-S-4 
£4. 

<68> 
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Max AVk 


Min AVk 


Max AVk - MinAVk 


7|? 7-* W (51) 


-48.6mV 


-133.5mV 


84.9mV 




55.8mV 


17.2mV 


38.6mV 




6.4mV 


0.9mV 


5.5mV 




38.1mV 


10.6mV 


27.5mV 


«■ 5) 


-8.M 


-17.5mV 


9.4mV 



<69> o}7H r MaxAVk 4 MinAVk^ S.*] #*H4 S4« t 5^ t§4 

. TflTl^Jl, ^4 4£*m <r ^-S-^r t ^ *14. 

541 44 Von2 3 6 *M- *V#*Ml, 44 Vonl 4 Von2S q% S*\ #*lf- nfl 
S] ^-Aj. ^ ^£1- g ^ oi^ 143H 4£ 5. 741 7)4$°] $14. 
<7i> [a 7 ] 



Vonl 


Max AVk 


Min AVk 


Max AVk - MinAVk 


25V 


4.8mV 


-2.2mV 


7.0mV 


35V 


5.0mV 


2.3mV 


2.7mV 



<72> voniol 25V<?1 ^-f4|fe flS] 5°fl 44 Von2^r 14.57} 3 -H, Vonl<>l 35V^1 

^ ^4^1 541 44 Von2^ 19.57} , 17^ o} ^-fofl «fl^4^- 14& 

°14. 33 a 721 14* £4*il ^714^, =r^* £4 4^1 ? J 

<73> a 74 £oj Vonl4 Von21- ^-g^V #*H>M, 7ll°m ±n Vo fM- 

£4*1^ nfl^l 14&°1 X 841 7l7flSlol $14. 
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<74> [S. 8] 



Voff 


Max AVk 


Min AVk 


Max AVk - MinAVk 


-7V 


5.0mV 


-2.3mV 


2.7inV 


-15V 


-5.6mV 


-5.2niV 


0.6mV 



181 4^, £ ^3 -^H^Hfe TflojE SL* Voff si <^3£ D l 
>1l 0 ]^. AS VofH tf#8M £ gigs] ^Alofofl nj.Hg gajg ^ ^1 

4-8-1 b $H 7]^^ t^s} 7H^# stfls. *M, £ ^*HH 4€ ^ 
1> ^HH ^ a>M #*is} $ s^ofl cfl*v ^7]. 

£ 71 £Al^l H>s|. ^-ol ( £ H^ofl 4= on^ SA] ojj^ SAl ^. 

(liquid crystal panel assembly) (300) ^ ojofl cc|;gsj TflojE ^Hf( ga te 
driver)(400)Sl- dH&| ^^(data driver)(500) , 7)}°}E. ^-^(400)1 t 1 -^ 

^^(driving voltage generator) (700) 4 q]o]tf ^^-(500)1 <?!1^ TflS # 
^-^(gray voltage generator ) (800) , ^^Jl o]-g-,§- aflo^^. aj^ ^^^-(signal 
control ler)(600)l- IfsfJl 

^ ^^^1(300)^- s\3.sL 1- ufl Al^AKG^, D r D m )4 oj 

1 -^HM 5f±( p ixel)# i^-SH, 4 2)-^^ 4!iL^(Gi-G n( D r D m )1 

ifl^J ^(switching element )(Q)4 °H <^1^ <^ ^^7l(C ic ) ^ -fM ^^7l 
(storage capacitor)(C st )l- If^. ^l^^(Gi-G n , D i-D m )£ ^4 4}iL (scanning 
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signal) SE^r ?IM£ 4l£(gate signal)* ^t^H *8 #$.2.3. ^ 5fl£- 3-4^ 
A JI^j £^ 7fl°|S>a(Gi-G n )4 §H> ^sGmage signal) SE^ ^ls(data 
signal )» 1 U-^S. >g<H flfe cllo|Ei SEfe cflolE^(D r D m )# 

ofl^ ^7](Ci c )fc ^3 ^>(Q)s] £^ ^ 3 (cannon voltage, 

V com ) SE^r 7l§ ^(reference volt age) 41 <?§lsH M ^#7l(C st )^ ^ 

£*>$r ^11- 7l§ #<SH ^IsH $14. M ^^7l(C st )^ 

4# #*Hr «VS 3^ ?11o1ea1[o1^ -33. TflolEAl (previous gate line)"°lej- f-Jofl 

M-ir TflolS «<H (previous gate typeHsfcn. W. 

33 5*1 # 2^^1(300)1- O.S. Ji^ £ 9*H4 £°1 7flifaj jog. q. 

f}H§ ^ $m. £ 9^1^ s}42l j^-fr 4^84. 

£ 941 J£Al*V 3}^, 2 ^ ^1(300)^ *]3. 4^ ^ W £*1# 

(100)4 W £*1#(200) H t 4°13 33#(3)fc IfW. ^ S^WlOOWfe 
7llolE^( Gi _ 1( G .) g c-llolE^( Dj )3). ifl^ £*|.(Q) ^ -*M ^^7l(C st )7> t^S^ 

Si 4. 33 ^^7](Ci c )^ s}^- 5^1 #(100)3 $± 190)4 W £*1 #(200)3 
7]§ ^^-(270)* ¥ ^41 *M = #^(190, 270) 4°13 33^(3)£ -^-^^1^ 7l 
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<83> %± ^^(190)^- *jfW ±*HQM <£%S\^ 71 § #^(270)£ W XA]^(200) 

<84> q 7 }6\)*\ oj)^ ^-41-^ $± ^(190)4 7l§ #^-(270)°l ^7]^ £ 

£S?-fe S^^doo, 200)°fl $#*K-E*l*r*l #£.)ofl oj^H 



E nl O v^l -=-1 =j « 1 *-l <■ 1 «-l 



<85> 2)-^ *d^(190)£ 3=$ 7l§ o] 7 >^^ l 7 fl^ Wfl^^l ^ £Al#(100Hl 

^«15)<H Sfi ^(190)4 -fM ^^7l(C st )» cll-4. 7l]o)E wj- 

^ 3-f 2^ ^^-(190)^ l^^ll" nfl7llS XMm<i4(Gi-i)4 ^$$±3.^ 

7\}o]E.#(Gi-i) 4 M ^^7l(C st )^ ^ ^41- o]-4. 

<86> £ 9^ ±*HQ)4\ °\)S. S.i(M0S) S^^^l- SL^ji o|o.4 ; o] ^ 

e^^I^e^ ^ -i-^Hl^ ^(amorphous silicon) SE^ 41^ fl-^ 

(polysilicon)l- *fl\t^.2.5. «]-o]- e ^-*}^4. 

<87> £ 8i^4^ 7]^ *l^(270)o] s>^- SAl^-(ioo)ofl ^ti]£)±r ^ o. £ &0.4 
°H°l|r ^f- #^-(190, 270H 5.^ ^1-<H^4. 

<88> Ajj a ^t}7] ^SflA^ ^ i7 f £ A ]^ ^ Ol£S ^O): 

°)Sr $± *d^(190H tfl^fe <g°H ajd| f £^ ^4 q ^EKcolor 

filter) (230)1- ^«1^LS*] 7f^>4. *A ^3(230)^7 £ 8°lH^ ^jg. S a] 
#(200)3 ^^ofl <g^S)^n> ^1^(100)4 5^ #^-(190) ^ £^ 42flofl 
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<89> cM £ 8 £ %JLt}#, ^4(700)^ £*KQ)# ^^1^1^ Tfl 

o]e ^ ^^(V on )4 ±*KQ)« ?flo)E in *ltf(V of f) f-* 

W. W, 7flo]E £ ^(Von)^ ^7]n>cf ^Efle. ^V## 

*r^r M-Bl-vflcf. ^, TllolM £ #<y-(Von)£ Von25. #33^, <*J 7 M 

Vonl>Von2 °H , Von2^ Jflofl 7l#£ 5-t tH*£4. 

(300)3 7flolM^(Gi-G n )<H| S^sM oijr, ^ ^oj- aJ^h (700)5. ^ 0 ]& £ 

<9i> cflojEi ^Jf(500)ir ii t^JH source driver)e]-ji£ Sfnj, ti^ £Al# 3^ 
*l) (300)3 tflol^AKDr-DinW 312: ^^^-(800)S^^1 Tfls ##-8- # 

<92> a]s ^1^^(600)^ TflojE ^«(4oo) ( c-flolEi ^^(500), aBjJL ^ ^tf 

45^ Woo) ^3 -g^M- *)H*Rr *W -Si* ^*H, A sfl^Kr *H 7fl 

ojE ^>f(400), c|lo]El ^«( 5 oo) £ ^W00W 

^ IHWOO)^: ^7ln>cf f-u|4 ^BflS. z/V n Jf- ^t}t}^ ^Efl7> £] 

£^ 7flo]E £ ^^(Von)-!: ^S^W. 

<94> ol^lA^ £ 104 £ 114 til 7|)olE £ ^oj^. ^ ^ ^oj. 

^W00)3 ^-g- S)e. ^ f-^-g. ^1^1 a^^ W 
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<95> £ lOofl £ M^o} ^Alcflo)] n}s ^ ^ ^ojE £ ^^7] 

m m$ DC *M3*Hr *itt«(Vn), 3tf€(Vn)4 ^^)^ 4*H1 ^ 

S. *HHR1, R2), *ltt«(Vn)4 xHKRl)^ Q^s] o]v)^ 7 \ $15) 

C>l^l2]- X^fRl. £^6\] Cjt+ol Cd^s] ^ ttO Al PJ N ilrJ/oi<> «M r-iv-1-,1 

- • - • ~ - . — — 1 <- = lj. - 1 - 11 1 -1 , - 1 — ir ' ■ 1 "i wi/^i c^-iQ--isf 

A>olo 1 l ^s]^ -7]^ A]^ ^3 ^|o1^( Vc ) f H ^1^(02) 

3 ^o] 0^3 *HKR3), *HKR3)3 Efcfofl 2^7}- *fl 

°WVcW *\}o)+7} <£%S\n) o]v)E]7\ NPN H^l^BKQl), * ^(R3)4 E 

^1^(Q2)S1 ^9)E^ ^ofl Qj^o] ^1£)J7 Ef^ol ?13||A1E1(C2)1- 

4. 

<96> o)7H, VnilS ^SU, ZL #^ VnAS ^$4. h^ji, 

Vnlil 5L ^Sf-JL, f-Sfl Ajjrs Vnl( o] ^og-ol 7]] oj e_ £ ^oj- 

(Vcn)*.3. 4-8-3 ^^4. SE ^ > VcS. n #3 

Vc4 ^^tVcf. ZL^Jl, AJ-71 ^5flA]Ei(C2)^ ^WTluf, 31^ Aj 

#b #^(Vnl) 7^ ^SflAlEjl- 2lDltt-Cf. 

<97> #7M*\, 3tt«(Vn)£ £ lisj a )4 £°1 ^ DC ^o^ (Vn) o. 

^H 1 aH-¥-(Vc)*f £ lis] b )4 £°1 tl <sH eqiyoi - 7] a]-^ n 

BU. ^^(Rl)4 7^(R 2 )£ gtf 7,-^. tH DC ^oj- (Vn)# ^ m 
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<98> ^l^o] ^.g. -g^^ t ^o^ (Vn)o1lAi ^ ^oj.^. M S>J1, 7))ol« 

(VC)S) 51)101 <?HMg. XHKRD4 *1*<KR2)£ DC ^tf* O] 

(Q2)* € 



<99> 



1 O] „C»L 7Va1 Ol "7J all vol ^1 

' ' ~ ' — i ^-i t -i mi s^-j ^ ~M ^ VUni; w | W^-^l 

<101> ■W. *HW3(C2MI *d« 3*Kr ^(R3)4 lW^(Ql)t #sfl 3*13 
<io2> o H) 444- ^ 4^ E uaj c0)H) iflj8 # ^ o] _ H 

tl ^4 3*1 R 3 >C2^ A^-ofl ojsfl 7] o. 7U 

^Ej))(Von2)l- 4^4. 



<103> 



°*7H, Tj-^sji, ^7)(z/V:Vonl-Von2)b 4^ ^*W2fi 44*i ^ Jfl4. 



<104> 

AF=K/jX(1-EXP( )) 



<105> 



60) i^ ( ^ vfe tl4 C27f n^sH flfe *JMIfc 7.HKR3)£l *|*tfoj 
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<106> Mi ^|o1«(Vc)Sl #S|o} ^O] ^ a H^^) iEi(Ql)7 |. 3 ^ 

m «fl M 3*1^3 (Q2)fe ^3flAlEi(Cl)^ ^oj-o] « E^]^ (Q2) ^ oj 

<i07> oJ 7 H, j=^]^ (Q2) i=. *L®7]±*\ m7} ^i^i^ iL = *M 

E^(Q2)o] oln|E)ol| fc^o] fl- y n ^7} ^*J-( R3 ) ^^^) ^ 

<io&> e sn^i^E^ro9m b\ ai ^1 -7i oi*ii,ji- t3*i. -,i*w„, , 

^HKRlHl sift #<g- ^«( Vx )oi e^i>.e 1 (q2)s 1 Vbe ^ H7l q. ^ 0>0> w ^ 

<109> ^ i?lXF„ _ 

<H0> ^7)^ m^)iEi(Q2)S] olnjEi^ mio]^^ ^o^o]4. 

4hM, ifl^l aH*(Vn)Sl #^ A1S71- S-f «(Vlow)«l *fl ^(Rl, R2)ofl 
^*fl Vn-Vx CHI *335SI47}- ifl^J ^I^h (Vn)^ £3 ajj^ *H 4 

KVhighW 5)3 E^}^(Qi)i| afloli cf^Hl^ (Vn-VxHl ^o^^L(Vc)^ *d 

ttt! (Vhigh -viow)fi] #<y-o) c-^h 444?fl s)<h E^xi^(Q2) 7 }- ^ iistvcf. 

S]^ dff* (Vn-Vx)+(Vhigh-Vlow)7l- S]J7, ol ^ (Vn _ Vx) + (Vhigh _ vlow) o. Vn 
-Vbe2iL4 ^o): W . tc^, 3tf#*te(Vx)£ 43-3 84 £ Q ] lJ-e^ ^ jfl 



<in> 



<112> 
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<113> 



8] (Vn-Vx)+(Vhigh-Vlow)>Vn-Vbe2 

<n4> ^4 74 8o11 ^oj. 7 j.^« (Vx)1 . ^ t } 7 ) 4$ R1 4 R2 ^ 



<115> FZ>e2 < Rl y (Vbe2+(Vhigh-Vlow)) 



[^44 9] " PA+R2 Vn 

<H6> aelJi, tWbKCIW « 3SJM<H (v n -Vx)+(Vhigh-Vlow) 

Vx=VbeS. Sj-JL, QdSf^L *>55l# nfi 4*j-(Ri, R2H] wj-^^ JfAja)-^ ^ 

-f , Qd=Ib(Ql^ aflo]^ ^)H1 < CI KVhigh-Vlow)7> S^o) fc, nf^-fi] ^t^o 
103 S^^-S. 7W&KC1) ^ #4. 

<U7> 10] C1>7&X/1<C1X(^-W(W) 

<118> <^7lAi ( Ib^ E^^^ E ^(Q 2 )4 ^o)^ #^014. 

<119> =L ^ JL> 4*J-(Rl)ofl 4$ aj-^ 7j o. 40.4 ^44 11<5 fl o)7lsH 

(Rl)2] H711- ^Sflo) $4. 

<120> 

*1XC1>*1, *l»-i±- 
l^r^H 11] CI 

<m> ^ ^ojE ^ hv^^(100)^ #3#(Vnl)# f-*fl #33^ aiji4 £ 
114 c 4 ^.o) ^4p>4 f-u)4 ^Efls. 7^-4.4^ ^Efls. 44^4. 

<122> £ H4 c 4 £0. ^ ± 4^ a. ^^«.(400)o11 og^IL, TllojE ^JjL 

(400)^ LCD sflv|(400) ^4 7flo)E 4010)] £ n aj d 4 £ Q ] ^4 7)-^7}^ ^VL> 
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^3 7j-s>7> °X$= TflolS. * 3 6 *M- 0 J71-*V4. ^, ^7] Vonl-g- #3*1- 
47> £<$o] Von21- °1 ^ Von2^ $W 7]££ 5 

_. _ _ _ ( Van 1 -+■ Vconstant) . r ( Van 1 + VcanstanO ^ n ._ 

£ € 6 *M ?IMM ^-§-4(400)3. ^^U, 4!iL *H-*f(600)<>lH RGB 3]°]^ 

<i24> z\)o)t\ ^«.(500)^ ^ a]2|- AisCHstartHl ^-7l*H ^^l-s)^ RGB 3HJ- $)o) 

3# «*Rr 7113: ^^^(800)S.^ TflS 2?, C-flolE^ 

— ^^1^1 4-g-oii o] 7 >si^ Aisi 4^ ^3 2:^*11(300)21 ^3 £ 

7f €=, «Vn|- E^^E^ ^ ^^-0.5. 0 J7MV4. ZLBlJl, T^E ^^(400)^ 

^4(600)3.^ #33^ TflolE sej. Ajj-ofl -^7lsH TflolE £ ^oj^. uvn]- Ej| 
^1 ^ TflolE ^^-O.S °l7HH, ZL ^4 ±± £^°.S. <*)7}# C-llolEf ^^ol s±± 

<125> Zj-Zl-Sl ^ ^ofl ^-g-<g c-flolE^ #<£4 ^ ^oj-o] #$]*>d|] 

44 ^^o] Bfl ^ ^^7]. g-sl-^jL, 45} his] ^eJ-aW ^sRr SHJ-o] 

<126> £ ^ £ 4 o.o^ 7l#Sl^ ^ a^f- 9H*4*1 ^ ^3 ^)HH C^RV 

^ ^]7> 7>^§l-4. it" ^^7} 3]^ J=3I*1^ 71^; #ofl 

*U *d^-§- -f^H ^-^7} S)s 71^-4 £ C0G(Chip on 

GUSS) ^HflSl ofl^ SA ] ^loll £> ^0)1 7l#^ -iAliojl 7l]ol 
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S o)*6\$ <t 5atf. S&tr, 7^7} oldfl 7 1#4 S^fl 

40H ^^5)^- ^f-(FPC: flexible printed circuit) #°fl 

<i27> oi^ofl^ a. ^ahh ^mi^i ^^^sa^i^> £ 

— 1 V-> _l1 , J _1 i 1 ,--1 ^1 _1 ^1 .O — 1 -^1 ,-,1 _ll -ll- -^O — t~v~ VJ ~J ^"1 w,1 —1 Al . VI JL, -1 

'\tr /n-g =• "i-g-tr "i^n Mi's s /11 "3" ^^ti ^<ir -e if^^i -e^tiTi^i ^r o r 

<128> 014 £o] a. ^Aloflofl ttj-aig M. TFT LCD^ ^f- ^^He) 

*1 &ul TIME £ £££ ^£1^ Zl«fl # <g ^ 0^4 o] ^-fofli 



<129> Htr, Tfl SI- SA]^ 3^ ^oj- V +5f ^oj- V -Ol7Moll t^Hr 

<130> ojofl 42]- on^ SA ] 3^0] ^.4 i^^tr. 
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l^T*} 1] 

4^r4 TfloiH 401 ^ c-HoiEi efoioi 44 ^4 oj #$6.3. fl^, # 

71 711 o]H 4°J4 5}ol^ iS^5. oJ*H 44 #7] Tfl o] E 40] c-fl 

0)4 401011 o^sj^ 4^4 ^ Kg 

#71 TflolH 4010.3. #7} ±7}% ?&X\7]7] TflolM ^ 4°*M: 

*#*Rr Til 01 e £ 

91?}^ n°]£\ ^S.^} 45]" *fl#*Kr 7fl2: #71 3|ojE] 4°J-°3. ^#*|- 

#4 711 olE T^fc 43. 4€- 7>4fe 711 °1S ^ ^tt* * 

fiA] #*). 

[*J^# 2] 

4^3 Til °ls 4°J ^ UMb] eKl°l 44 3§4 £ #^-3. ^#£|<H SUl^, # 

7l TlHE 4o]jzf tflolE^ 40J0} 4^3^ oj^ofl 44 #7l TllolE 40] ^ c -|j 

4°J°ll SlsM Sife- £4* 7Hb 4^3 sf-^l- *§#4<H 5fl*r °Jj4 n 

#4 Til olE 4010.5. 4,4 = ^^4714 711 olE ^ 3°*M- 

Til oiE ^ 
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#7] 7))°)E. ^ Q<&-Br Vonl°lH Von2S. z/V D J:f- #s>SH , 2£^§- 

rj „ 2 - <- K <J" 1 ± ^constant) ±[ £gog 1 + Vconstant ) x 1Q%] 

Vonl>Von2 
3] 

#7l 7)1^ ^ Til SI- ^tfl^ 3g=^ €°0-(Vn+)4 Jf^g ^(ViHiL 

3. ojijLo^)-^ 40.0] 3.30. n_V^^ ofl^ £A ) 

( Vn + + Vn~y2. = Vconstant t 0)7].*] ( n= l ( 2, 3, 

4] 
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71 7fl2 ^*l£] £ 5.= *dlM- ^*Rr ^]1 TH^; 

*M ^7i ^2 £ £/_$_sf- TiHti-ji, #71 Tin ^^151 ^ 0.2= ^i<^^ 

AV-7I tTI a! 1= -7J n\r<n ^llrJ-^-l 3l ^ -o ^1.^1 »n >j h 1- ^ ^.i i_ » ai ii « . _i 

41 ^H*l« f-Sfl ol ^"71 7112 i^*l € ^1 ^ 

*d *dfM- M*^5L ^7) 7)12 ^h*i« %n a <M*Rr Ai^^ l^f- 

#7] *l]l ^^^]7> £ ^71 7112 ^^^17} i£ $LE.S\5l, -$7} ^2 i^^7l- 

£ ^"71 Till ^^17> £ SLE.^ C-l If^ °J}^ SAl 

#*1 • 

[3?* 5] 

^14^1 5U°H 

#7] TlU i^A]^ PNP tiH^El- E^liBlolji, Aj. 7 ] *)j 2 iJfl*]fe npn «H^e|- 

M^liEiOj Ij^r ^±S. SAl ^1. 

6] 

^H^^l^i , 
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#7] ##314 *1]1 ^H*^ 3*H] <£i£o) <£^£ A]2 ^j^ > ^.7) *])2 T^J-o} 
E).£o|) ^^H ^IsIji El-^-ol ^3 01=0^0) , ^-71 7]12 ^ *fl3 

M-fr "J^Kr ^ £ A ] ^1 

Vbe2 Rl ( Ffeg2 +(Vk igh - F?omQ) 

Fm ~ R1+R2 Vn 

Vbe2: <#7] PNP S^^liE^ tfflo]^ o1d]e]7J-£] 

Vhigh: $7) ^lcH t}o) eflt 

Vlow: *lH*.oij*| s-f efll 

7] 

^ Hl°HM*H ^Sjoj ol^ ^3 7>7]^ tf^o] ^ # on^ £ A | 

(k^h-^^"^,^, °\7}*\, n =l, 2, 3, -2] S£-g- §• ^*Hr ^^1; 
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b) #71 ^HE^iLJL TflolE ^ #<S-o)7}*\, #71 TllolE ^ ^cj-^ Vonl 
«\}*\Von2^ z/V?>^ 7j-s^H, Von2^ 

2 " [ 2 xlo/o] (oi7lA-l i Vonl>Von2)fil 

-# *#*H #71 CflolEi ^^-ol o]7>5l£^- cj-^l 

« if^u ^ a*i #*13 ^-g- « 0 >^, 
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[5L 1] 

25Vt 



20 V- 



10 V- 



OV- 



10V- 



■9 A 9 *- 



Os 50us 
7 V+ * V- Y Von/Voff 



CM] 



(100u^7. 0495V) 
^ —9 — 



(lQOu, -L 0840V) 




1.00ns 



Tine 



v+ 



-V- 



off 



150us 



IS. 2] 




-Vs -Vth 



Vth Vs Vp-Vcom 
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[5L 3] 



1 




Mfifln 7 ft/10 *\A 
9 £ 9 X 


.6.5V+ 

✓3V- 
✓1.5V- 

✓ov- 


(100u,5. 3362V) 
a ^ o ^ 




(lOOu, 3.5236V) 

A • z , ^ 


(lOOu, 1.4750V) 

„ / ^ 


— * — 


; (100u/237. 949nW) 
^ o <^ 






(lOOu,- 1.0840V) 

A ^ ^ <^ 





50us lOOus 150us 

Hot 
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[£ 4] 

25Vt 



20V- 



10V- 



OV- 




D 0 P L 0 i 009 a 



■ iov4 



Os 



50us 



(lOQu, 7^63V) 



( lOQu, 3,. 9247V) 



( lOQu; iy 19V) 



(100u,6ZQ;486mV) 



LlOOu 



lOOus 



,8V+ 
/>5V+ 

^-^1.5V- 
OV- 



150us 



time 
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5] 
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